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(54) Title: DATA DISPLAY MODULE 
Bfl (54) HaioaHHe H3o6peTeiiHJi: MOflYJlb OTOEPAttEllWfl MIIOOPMAHMM 



(57) Abstract: The invention relates to data display and processing devices, and more particularly to LCDs, and can be used in 
viewing devices. The inventive data display module contains an LCD consisted of two in-plane plates with electrodes and 
polarizers, whereby a liquid crystal and a supply cell which is electrically connected to the display arc located between said 
plates. The supply cell, which consists of at least one solar cell or a battery of solar cells, is located or formed on the rear side of 
the display plate, whereby the display elements located on the light-receiving side of the cell are at least partially made of 
optically transparent materials. A touch screen and/or a graphic tablet can be formed on the front side of the display. 
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(57) Pei|>epaT: 

H3o6pereHne otoochtca k ycrrpOHCTBaM 0TO6paaceHH5i h o6pa6oTKH HH<j>opMa- 

UHM, B HaCTHOCTH K WHflKOKpHCTajIJIHHeCKHM HHCFUieHM, H M05KCT 6bITb HCnOJIb30BaHO 
B Cpe^CTBaX H HJl II K3TOpHO H TeXHHKH. 

MOflyjlb 0T06pa)KeHl« HH())OpMaUHH COflepWHT >KHflKOKpHCTaJJJIHHeCKHH flHCHJieit, co- 

ctohiuhh H3 flByx njiocKonapajijiejibHbix anacrrHH c 3JieiapoflaMH h nojiapujaTopaMH, 
Meacay KoropbiMM pa3MemeH hchakhh KpncTajui h ajieMeHT nirraHiui, sjieicrpHHecKH 
coeflHHeHHbiH c wcnjieeM. 3jieMeHT nHTaHHa BbinojiHeH b bhw, no KpafiHeii Mepe, 
oAHoro cojiHenHoro 3JieMeHTa hjih cojihchhoh 6aTapeH, h pacnojiorceH hjih c<j>opMH- 
poBdH Ha 3aaHefi anacTHHe AHcnjiea, npn 3tom 3jieMeHTW flucnjiea, pacnojioxcemibte 
co cropoHbi GBeTonpHHHMaiomeM noBepxHoc™ 3JieMeHxa, no KpafiHeii Mepe, HacrHHHO 
BbinojiHeHbi H3 onTHnecKH npo3paHHbrx MaTepHajioB. Ha nepe^Hefi njiacroHe HHcnjiea 
mohcct 6brn> c(}>opMHpoBaH ceHCopHbifi 3KpaH h/hjih uh(J)poboh njiaHuiet. 
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HaoopereHHe mwcma k ycipoficmM o TO 6paaceH.« „ o6pa6o™ mnpopMa- 

? UHH ' ° HaCTH0CT " K ""PWUWWW. JUONIIl H M0* CT OUTb HCO^OBBHO 

b cpeacreax HRnwcaTopHoi. tcxhhkh paajiHHHoro HaaHaMeHiM. 

DpgflmeCTBVK>tHHH VnOBffHK TPyfluirj, 

ycrpoilCTBO onopunHiui HH<po P Maiu,„ (VOH) Ha xhuiix Kpiicrajuiax (}KK) 
noMHMO paaa ipyHKtiiioHajibHux Moj.yj.eH BicniOHaeT a ceo* xax Heofiwupuwe 3J.e- 
i MeKTB, XK-jummcII „ iictomhhk nirraHHH. Oowmho xciuiKOKpitcTaJuiHiecKiie jmaun 
B W noj.He HW b m njiocxofi xioBeTM. oopaaycMoii , D j, B yx nj.ocxonapaju.ej.bHMX nj,a- 

CTHH. Ha BHyTpCHHCfl nOBepXHOCTH KOTO P b,X CpopMHpOBBHW MncipMi, M3 OHTHHeCKH 

r.po 3 pawHoro aj.e.nponpoBOjwu.ero impu. Hanp„Mep ,, 3 abvokhch mom. Ha no- 
aepxHoen, nnenw frpmfym cjioh nojttp.naropa, a noaocn, Mexny njiacTiiHaMii 
aunmnor hcbkhm kphcib^om QKK) [I]. rLu.cn.HM Moryr 6bm, BunojiHeHu , Q 
crocna. naacrnxa. HanpHMep aaBcaua, «j,„ apyroro, npejjHaaHaHeHHoro ju, hx ,oro- 
TOBJieHiin MarepH^a B xaHecrae HcroMHwca mmum* a t3khx ycrpoHcraax Moryr 
&m. nuwnu j«6o xhmhhcckhh hctohhhk mmm™ B03ooHOBj U ,eMoro hj,h «e 
B03o6„oB„eMoro tuna. nSo 4>OT03JieMeHT, «&, 0J.HOBpeMe„„ o xa K ajieirrpoxHMH- 
necKiie. Tax it cojiHeMHwe 3JieMeHTbi. 

HaeecreH M oj.yj,b oroopaxeHH* ..H^opwauHH c cojihchhoh oarapeefi b Kane- 
crBe iicTOHHHKa mrraHHx [2]. Ochobhmm HeaocrarxoM ycipoHcra c a«ip«MMwe. 
ckhm ijctomhhkom mnam,* aBjueTCfl xoHCHoe ape** *h3hh HCTOHHiiKa mrraHH* „ 
HeB03MO)KHocTb pacorb. ycrpof.cTBa 6c3 ero aawenb. HwocnmcoM ycrpoHcrea c iic- 
tomhhkom nirTaHHs. ocHOBaHHbiM « npeo6 P a30BaH HH CBeroBOfi 3Hepra, b ajiexrpHHe- 
cicyio, BBjHcra pasMeuiemie <poro3J.eMe.rn. Ha j.onoj.HHrej.bHof« rniomu,, VOH, hto 
npn 6oj.bu.oii nnomun 3KK-j, H cnj,e* coajaer Heyjjoocraa np„ no^iaoaaHHH ycipoiJ- 
ctbom. rax xax arc cymecraeHHo yaej^HBaer ero j,„„efiHb,e pasMepu a patxweM co- 
ctobhhh, waccy pacxoj. MarepHaaoB. CBH3aHHb.fi c yBejiHHCHHeM nj.ou.aju, ycipou- 
ciBa, aauiHTb. 3ntMema niIraHHJJ H MexaHHHecKUM ycineHHeM KOHcipy.cu.iH. Vaeju.- 
tGHHe paawepoB h Maccb, yapoHcraa iieiiaer 6o.ee BepoarHOH ero oq«uHy» Mexa- 
HHiecxyK) nojjOMKy. Kpotue TO ro, np H cj*6oh oc B euieHHocn. (pyHKui.OH.tpoBBH.ie 
i...cnj.eB h ynpoficTBa a uenoM craHOBHrca hgbo3mo>khmm. Ko mohh npo BaH Hoe »,c- 
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nojit30BaHHe hctomhhkob nuTaHH* myx THnoB no3BOjiaeT pa3pemirrb npoojieMy npo- 
oneHiw BpeMCHH hch3hh 3JieKTpoxH MHHecKoro McroHHHKa mrraHH* nyreiw, HanpHMep, 
ero noii3ap5WKH c noMOWbK) (})OTO3JieMeHTa. Taica* KOHcrpyicmvi TaiOKe no3Bojujer 
Hcnojib30BaTb npHoop b yoiOBHax Majiofi ocBemeHHOcm Ojmaico Tarae ycrpoHCTBO 
HMeer tot ace cyiuecTBeHHbm HeaocraTOK, hto h YOH c (|>OT03J]eMeHTOM: oho hmcct 
3 Han irreji bho 6ojibimifi jiimeuHbifl pa3Mep h Maccy, a TaiOKe pacxoa MaTepnajiOB no 

CpaBHeHHK) C yCTpOHCTBOM 6e3 <J>OT03JieMeHTa. 

PaCKDbrrne H3QOpeTeHHH 
TeXHHHeCKHM pe3yJlbTaTOM H306pCTCHHH HBJWCTCJI ynpOWCHHe KOHCTpyKUMH 

Monyjw, yMeHbmeHHe pa3Mep0B, cHHxemie ce6ecTOHMocni, noBbiuieHHe MexaHHne- 
ckom npoHHOcm Kpoiwe toto, inoopeTeHne no3BOJiaer 6e3 <})opMHpoBaHHa nonojiHM- 
TejibHbix DjieMeHTOB ooecnennTb 3aiuwy oopaTHofi cropoHbi iwcanea or BJiani n npy- 
ntx B03jzeHCTBHfi. B MacTHbix cjiynaax BbinojiHeHHH M3o6peTeHHe no3BOJiaer oobein- 
HHTb uncnjiefi h 3JieMem- nuTaHHJi b ejiMHOM paooneM ooi>eMe, npn stom, bo3mokho, 
ncnojib30BaTb OiiHH h tot ace sjieMem-, KaK jura flHcnjie*, tbk u xuisi 3jieMeHTa nirraHiw 
(HanpHMep, hjdkhhh onacraHa juicruiea), onTHMH3HpoBaTb npouecc loroTOBJieHH*, co- 
BMecrHo Hcnojib30BaTb sjieicrpoxHMMHecKHH h <|)0T03jieMeHT 6e3 yBCJiHHCHH5i pa3Me- 

pOB MOityJIfl. 

TexHHMecKHH pe3yjibTaT nocTHraercH TeM, hto b Moayjie OToopaaceHH* HH<j>op- 
MauHH ? cojiepacameM )KimKOKpncra^jiHHecKHH micnjiefi, coctohuihh io HByx njiocKO- 
napaJuiejibHbix njiacniH c sjieicrponaMH h nojiapimTopaMH, coejniHeHHbix c oopa30Ba- 
HneM nojiocTH. 3anoJiHeHHOH whjikhm KpncrajuioM. it 3jieMeHT mrraHH* b Bime, no 
KpaHHefi Mepe, ojaHoro cojmeHHoro 3JieMeHTa, sjieicTpuMeciai coeaHHeHHbiii c jihc- 
aneeM, cojiHenHbifi 3jieMeHT pacnojioaceH sum ccJ)opMHpoBaH Ha 3anHei1 onacniHe 
AHcnnea, npH 3tom 3JieMeHTbi flHCiuiea, pacnojioaceHHwe co cropoHw cBeronpHHH- 
MaiomeH noBepxHOcro cojmeHHoro 3JieMeirra, BbinojmeHbi, no KpafiHefi Mepe, nac- 

THMHO H3 OnTHHeCKH np03paHHbIX MSTepHaJlOB. 

IlpH pacnojio>KeHHH sjicmchtob Mojiyjw corjiacHo raoopereHHio, nacrrb cbcto- 
boh 3HepniH Mo>Ker 6biTb noraomeHa b crpyicrype aiicnjiea, hto b cbok) onepenb chh- 
3HT 3<j)4)eKTHBH0CTb npeo6pa30BaHHa CBeroBofi 3HeprHH u 34>4>eicTHBHOCTb sneMewTa 
nHraHHJi. OaHaKO 3to CHraceHHe Mower 6brrb nacTHHHO mm nojiHocrwo KOMneHCHpo- 
BaHO 3a cner yBejiHHeHiw njiomaaH cojihchhoh 6aTapen. Kp Me toid, iicnoju>30BaHHe 
TaKoro Monyjw b coneTaHHH c 3JieiopoxHMHHecKHM hctohhhkom nm-ami* no3BOjiaeT 
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npojuiHTb BpeMJi paooTbi 3JieKTpoxHMHHecKoro HcroHHHica mrraHH* 3a cner ero nojm- 
psuncn. OziHOBpeMeHHo o6ecneHHBaeTC* 3amnTa ancnjiea c 3aaHeH cropoHbi ot BJiarn, 

XHMHMeCKMX H JXp. B03ACHCTBHH. 

3jieMeHT nirraHHA mokct 6brrb BbinojiHeH H3 HecKOJibKnx co/iHe4Hbix 3JievieH- 
tob. o6pa3yioiuHX cojiHeHHvio oaTapeio. Kojihhcctbo cojihchhux sjicmchtob onpezie- 
jwercfl Ha3Ha4eHHeM Moayjw h MoiiiHocrbfo h KII£ omejibHoro 3JieMeHTa. 
CojiHeHHbirt 3jieMeHT MOMcer obrrb pacnojiojKeH 11 3aKpenjieH Ha ruuuieif ruiacraHe 
HHcruiea TaKHM o6pa30M mto ero CBeronpuHHMaioiuaa noBepxHocTb pacnojioaceHa 
Ha HapjOKHofi noBepxHocni 3aaHefi njiacTHHbi aHcnjiea, npn 3tom 3jieMeHTbi nncnjie*. 
b tom micjie h njiacTHHbi, BbinojiHeHbi H3 onTHMecKH npo3paHHoro MaTepnajia. Cjioh 
nojwpiuaTopa 3aaHefi njiacTHHbi mokct 6biTb pacnojio>KeH jihoo co cropoHbi BHyr- 
peHHen noBepxHOCTH njiacTHHbi, jihoo co cropoHbi ee Hapy^KHofi noBepxHocni Jljia 
KpenjieHHK cojiHenHbix 3jieMeHT0B mokct 6brrb ncnojib30BaH jiioooh orrnmecKii npo- 

3paHHblfi KJiefi, He 0Ka3blBaK)llH!H B03iieHCTBHa Ha UeJIOCTHOCTb 3JieMeHTOB MOJOyjW. 

ripw TaKOM pacnojioaceHHH HCTOHHHKa nirraHHH bo3mohcho npoii3Becrii yroHe- 
HHe 3aaHeil ruiacTHHbi uncruiea, c<}>opMHpoBaTb TOHicyio MeMopaHy b Mecrre pacnojio- 
rceHH* 3JieMeirra mrraHHa, jih6o yaajiHTb oojiacrb 3ajmeH njiacTHHbi c o6pa30BaHiieM 
paMKH, b Koropyio oyaer BcraBjieH ajieMemr mrraHH*. 

CojiHeHHbiH 3jieMeHT MOJKeT 6biTb c(J)opMHpoBaH hjih 3aKpenjieH Ha BHyrpeH- 
Hen noBepxHOCTH 3anHefi njiacrHHw jancnjie*. OopMnpoBaHne cojiHeHHoro 3JieMeirra 
MoaceT 6biTb ocyiuecTBjieHo b npouecce H3roTOBJieHH« jaiicnjien. TaKHM 00pa3OM ? hto 
3anH*a njiacniHa Ancnjiea oyuer HBJiaTbOi nojuiowKOH cojihchhofo 3JieMeHTa. ripn 
3tom juicnjiefi oyaeT HBJWTbca ancnjieeM OTpaxcaTejibHoro Tuna, a cjioh nojiapH3aTopa 
3anHeH njiacTHHbi oyaeT pacnojioaceH co cropoHbi ee BHyTpeHHen noBepxHOCTH. 

3anww onacTHHa jnicnjiea Moxcer 6brrb BbinojmeHa H3 MOHOKpHcrajuiHHecicoro 
hjih nojiHKpucTanjiHHecKoro win aMoptJmoro KpeMHHH, hjih H3 crreicia, hjih 113 jiaBcaHa, 
hjih Morcer npeflcraBJWTb cooofi cnpyioypy, b noBepxHocrHOM cjioe KOTopofi ofcopMH- 
p0B3H cojiHeHHWH 3JieMeHT, npH 3tom AHcnjiefi oyaeT HBjwTbCfl jincnjieeM OTpaaca- 
TejibHoro Tuna, na, no KpaiiHefi Mepe, Hacru BHyrpeHHeH noBepxHOCTH 3auHei< njia- 
CTHHbi KOToporo mokct 6biTb pa3MeiueH oipa>KaTejibHbiH cjioh H3 nojiynpo3paHHoro 
Maxepiiajia. 

FlepejiHfla njiacrHHa iiHcnjiefl Mower 6bm> BwnojiHeHa H3 Jiioooro onroHecKH 
npo3panHoro MaTepnajia. HanpuMep njiacroKa. 



3AMEHHK)Iimfl JIBCT (nPABHJIO 26) 



WO 01/11597 



4 



PCT/RUOO/00300 



MoHyjIL ilOnOJIHHTejItHO MOWeT COIiepHCaTb CeHCOpHblH 3KpaH h/hjih UH(j>pOBOH 

njiaHuier. Upn 3tom, no KpafiHefi Mepe, nacrb nepeziHefi nuacTHHbi iuicnjiea mohcct 
Sbrrb oziHOBpeMeHHo njiacTHHofl ceHcopHoro 3KpaHa n/nnii uH<j>poBoro ruiaHuiera. 

H3BecTHO Hcnojib30BaHHe npncnocoojieHH* b bhuc ceHcopHoro 3icpaHa Jhjih 
un<J)poBoro njiaHUieTa, aKTHBH3HpyeMbix He3aBHCMMo apyr ot zipyra n oo^emiHeHHbix 
b ohhom Monyjie c >KK-;incnjieeM (c oouiefi nepeaHefi naHanbiq), hto nosBOJweT pao 
umpirn> (j)yHKunoHajibHbie bo3mo>khocth paooTbi iwcnjiea 3a cier ooecneneHH* bo3- 
mohchocth BBoaa ii oopaSoTKH HH(jx)pMauHH. oToopaxcaeMofi Ha fliiciuiee. flitcmiefi 
HBJWCTCJI B flaHHOM CJtyMae He TOJlbKO Cpe^CTBOM oroopajKeHiw HH<j>opMaunn, h6 h 
cpencTBOM BH3yajiH3aunn ooparaofi cbjbh c nojib30BaTejieM [3]. OflHaico ao HacroH- 
inert) BpeMeHH He h3bcctho ncnojib30BaHne Ha eaHHOfi ruiomajui h/hjih b ohhom qoi>- 
eMe 3^eMeHTa nirraHWL )KK-iiHcn.ne>? it ceHcopHoro 3KpaHa. H3o6peTeHiie moxcct Obrrb 
nojre3Ho zuw pa3pa6oTHHKOB npn peuiemm 3anaH KOHCTpyiipoBamia it oimiMimmiii 
napaMeTpoB cpencTB OTOopaaceHH* HH(})opMaunM. 

3jieKTpoiiHaj? cucTeMa ceHcopHoro 3KpaHa moxcct 6brrb c(})opMiipOBaHa b anoc- 
kocthx pacnojio>KeHHH 3JieKTpoiioB HHcnjien, mto no3BOJiHT coBMecTMTb npoueccw iix 

H3 rOTO B Jl e H WR . 

Ha BHyrpeHHefi noBepxHocru, no KpafiHefi Mepe, oahoh io nnacniH zmcruiea 
Mo»ceT 6brn> c<})opMHpoBaHa TeKcrypa, napaMerpw KOTopofi onpeziejieHbi H3 vcjiobh* 
ooecneHeHHH opneHTaunn MO/ieKy/i wimKoro KpucTajuia h/hjih ero paBHOMepHoro 
pacnpenejieHHa no oobeMy nojiocni. 

TeKcrypa onacntHbi, Ha KOTopon ajropMiipoBaH cojiHesHbifi 3jieMeHT. MoaceT 
HMerb napaMeTpbi BbiopaHHbie H3 yonoBna paooTbi cojiHeHHoro 3JieMeHTa. 

CoeniiHeHne njiacniH nncnjiea mohcct 6biTb BbinojiHeHO pa3ieMHWM. 

Mojiyjib Moacer aBjwrrbca 3jieMeHTOM 3jieicrpoHHofi KapTbi. FIpn 3tom, no 
KpaifHeii Mepe, ozma H3 onacrniH micanefl MorceT HBjiaTbca on hob p e Me h ho njiacriiHOH 
3JieKTp0HH0H KapTbi. 

no KpafiHefi Mepe, oahh H3 nojiapirca-ropoB mohcct 6brrb BbinojineH b Bime MOJieicy- 
jwpno opneHTupoBaHHoro onoa, cnocooHoro k oopa30BaHHK> jiHOTponHofi hchakokph- 
CTajuiimecKofi (j)a3bi HHxpoHHHoro KpacnTejw (jxjpMyjibi 
A (S03M)n, rue M-KaraoH, 
A- xpoMoreH, 
n- uejioe hhcjio 
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Kpancoe onncamie dwrvp Hepreaceft 
B KanecTBe npHMepoB peanircauHH 3aaBJteHHoro moopereHHa Moryr 6brrb 
npHBeaeHbi KOHcrpyxuHM Monyjieii oTOOpaaceHHa HH<}>opMauHH. cxeMaTHseciai H3p- 
opaaceHHbie Ha (pnr. 1-3. 
5 Ha (pur l cxeinaTHMHO noKa3aH Monyjib OTo6paaceHi«i HHipopiuauHH c 3KHnKOKpncraji- 
jwnecKHM fluciuieeM cnpaKaTejibHoro Tuna c cojiHenHofi oaTapeefi. c<popMnpoBaHHofi 
Ha BHyTpcH Hefi noBcpxHocTH 3anHefi njiacTMHw micnjiea. 

Ha <pitr. 2 cxeviaTHHHO noKa3an Monyjib oTo6paaceHna HHcpopMaumi c 3KiiflKOKpncraJi- 
jiHHecKiiM AHcnjieeM c cojihchhoh oaTapeefi, 3aKpenjieHHOfi (npincaeeHHofi) Ha Hapy*- 

10 Hoii noBcpx hocth 3aflHeB nJiacniHbi jj.Hcn.nea. 

Ha <pnr. 3 cxeMaTHHHO noicasaH Monyjib oTOopaacemia HH(popMauiin c aauiKOKpiicTaJi- 
jiHwecKiiM aiicnjieeM h cojihchhoh oaTapeefi, co apopMiipoBaHHUM Ha nepenHeii ruia- 
CTHHe jjucnnea cencopHbiM 3icpaHOM. 

Ra puaHTM ncvmecTBJ iPHmi inoopeTeHHa 

15 H3o6pa*eHHbifi Ha (pHr.l Moayjib OTOOpaaceHHa n H <popMaunn coaepacuT jkhakokph- 
CTajuiHHecKHH ancnjiefi, KOTopbifi o6pa30BaH jjbvmji njiacriiHaMH 1 H 2. rinacTiiHa 1 
MoaceT 6bm, icroTOBJieHa io jnoooro omnHecKH npo3paHHoro MaTepiiajia. rLiacniHa 2 
b jiaHHOM cjiynae mojkct 6bm, ochob3hhcm juia KpeaneHHa TOHKonaeHOHHofi hjih toji- 
CTOiuieHOMHoii cojihchhoh 6aTapen hjih cojiHeHHoro 3JieMeHTa. TaKace luiacTHHa 2 

20 Moacer HBjmTbca noflJioatKofi juia ^opMnpoBaHna TOHKormeHOHHoro hjih cojiHeHHoro 
TOJicronjieHOMHoro 3JieMeHTa hjih coaHenHofi oaxapen 3 B stom cjiynae njiacriiHa 2 
Moater 6biTb BbinoaHeHa H3 MOHOKpucrajiJiHMecKoro KpeMHua. Ha noBepxHOCTii koto- 
poro cipopMHpoBaHbi cojiHenHbie 3JieMeHTbi no craHAapTHofi TexHOJioniH, hjih H3 flpy- 
roro MaTepnajia. na noBepxHOcrb KOToporo HaHeceHa jiio6biM nsBecrHbiM cnocoooM 

25 njieHKa MOHOKpHCTajuiHHecKoro, noJiHKpHCTajiJiHHecKoro hjih ainoptpHoro KpeMHua h 
Ha Hefi cipopMHpoBaHbi conHenHbie sjieMeHTbi no CTaHnapTHofi TexHOJiormi. CiicreMa 
coejniHHTejibHbix sjieMeHTOB ii KOHT3KTOB Ha 4>nrype He noKasaHa. MeaccoeaimeHiw ii 

KOHTam-bl C(pOpMHpOBaHbl T3KHM o6pa30M. HTo6bl OOecneHHTb 3JieKTpi1HeCKyi0 CBfl3b 

3jieMeHTa nHTaHiia c 3KMflKOKpncTajuiMMecKMM aiicnjieeM. flna hx (popMHpoBaHH* mo- 
30 aceT 6biTb Hcnojib30BaHa Taione cTamapTHaa TexHOJiorra. 

Ha BHyrpeHHeii noBepxHOCTii iwacTHH 1 h 2, oopameHHbix k cjioio HeManmecKoro 
jKHjiKoro KpncrajiJia 10, HaHeceHbi oimiHecKH npo3paHHbie sjieiopoflbi 4 ii 5, KOTopwe 
Moryr ObiTb BbinoJiHeHbi b Btme 3kthbhoh MaTpnubi. noBepx npoapaHHbix sjieicrpoflOB 
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HaHeceHbi ittojinpyioiuwe njiemcn 6 h 7 H3 onruMecKH npo3paHHoro nojiHMepHoro hjih 
apyroro MaTepnajia. KOTopwe cniaacHBaiOT pejibe<j> it npHJiaiOT Bcefi noBepxHOcru on- 
HopoiiHbie cBOMCTBa. IloBepxHOCTH 3thx luieHOK mokho npnaaTb HanpaBjieHHVK) aHH- 
30TponHK> nyreM HaTHpamia hjih npynm o6pa30M, juw ooecneHemw Jiynuiefi opneH- 
5 TauHH MOJieKyji nojwproyioiimx noicpbrrnH 8 h 9, KOTopwe HaHeceHbi Ha 3th njieHKH h 
opneHTiipoBaHbi CBoew ocbio Ha njiacrHHax 1 h 2 B3anMHO nepneHnmcyjwpHO. ripii 

3TOM nOJWpH3VK)UlHe nOKpbmiH CaMH HBJ1HIOTCH opHeHTaHTaMH win MOJieKyji HeMaTH- 

necKoro acHjiKoro KpHcrajuia. Taoce MorceT 6biTb cc})opMnpoBaH nojrynpo3paHHbiH ot- 
paacaTejib, Koropbifi motkct oziHOBpeMeH ho BbinojiHHTb 4>yHKUHK) 3JieKTpojK>B 3aa- 

10 Hefi n^acTHHbi micmiea, ecjui era c(J)OpMHpOBaTb H3 3JieicrponpoB0iwmero MaTepiiana. 
cDyHKUHK) oTpa^caTejifl Moxcer BbinojiHHTb cBeronpuHHMaioiuaa noBepxHOCTb cojihch- 
Horo 3JieMem-a, Ha KOTopofi Mom 6brrb c^opMnpoBaHa cootb ctct ByK> m &r TeKcrypa. 
B apyroM BapnaHTe ittnrroBJieHHH Ha noBepxHOcru njiacniH I it 2 BHanajie HaHeceHbi 
nojwpH3yioiHHe noKpbrnw 8 m 9, 3aiuinueHHbie inojinpyioiuiiMH njieHKaMH 6 n 7, a no- 

15 tom ywe pa3MeiueHbi npo3paHHbie 3Jieinpojibi 4 ii 5. IloBepx sjieicrpoflOB Moryr 6bm> 
HaHeceHbi njieHKH opHeHTHpyroiune HeMaTHK. IlpH TaKOM nopaaKe pacnojioaceHMH 
3jieMeHTOB ooecneHHBaerca TpeoyeMaa juw nojwproyioiuero noicpbrnia poBHOCTb no- 
BepxHOCTH h ero h30jwuh* ot cjiok aaijncoro KpHcrajuia, hto rapaHTHpyer Henonaaa- 
HHe b Hero hohob hjih MOJieKyji apyrux BeiuecrB, Koropbie Moryr coflepacaTbca b no- 

20 ^»pH3VK)LUeM nOKpblTHH. 

B jhooom cjiyMae Bee 3JieMeHTbi ancnjiea KpoMe 3ajweH ero nJiacTHHbi aojihchm ObiTb 
BbinojiHeHbi H3 onTHHecKH npo3panHbix MaTepnajiOB, htoow kslk mo>kho oojiee coxpa- 
HHTb 3(J)4)eKTHBH0CTb pa5oTbi cojiHeMHoro 3jieMeHTa. Taicace yKa3aHHbie 3JieMeHTbi mo- 
ryr 3aHHMaTb TOJibKO Macrb noBepxHOcru njiacniH zuicmiefl, ocraBJiH* npyryio Macrb 

25 zuw cojiHeHHOH 6aTapen. flna coxpaHeHH* 3anaHHofi tojiwhhm cjio* hchjwoto KpH- 
crajuia b 3toh HacTH micnjiea Moryr ObiTb c^opMiipoBaHbi cnencepw ( Ha (Jmrype He 
noKa3aHbi ). B 3tom cjiynae Ha nyrw naaaioiuero Ha cojihchhwh 3JieMeHT cBeroBoro 
jiyna oyiieT pacnojiaraTbca Jiniiib nacrb 3jieMeHTOB juicnjien, HanpuMep, TOJibKO njia- 
CTHHa 1 h cjioh HMAKoro KpHcrajuia, hjih njiacxHHa 1, cjioh aamicoro KpHcrajuia h cjioh 

30^ nojwpioaTopa, b to BpeM* ? Kaic 3JieKTpojjbi h H30JiHpyioinHe ii OTpaacaioiUHe cjioh 6y- 
nyr pacnojioaceHbi b apyrofi Hacrn flHcruiea. 

Ha 4>Hr. 2 CXCMaTHHHO nOKa3aH MOHyJIb 0T06paHCeHH* HH<}>OpMaUHH C HCHflKOKpHCTaJl- 

jiHnecKHM AHcnjieeM h cojihchhoh 6aTapeen 3, npnioieeHHOH onTHHecKH npo3paMHWM 
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oeeM CBeronpHHiiMaiouieH noBepxHocrbio k HapywHofi noBepxHocrn 3anHefi njiacrn- 
Hbi 2 micnjiea. B hehhom cjiynae cjioh nojwproyioiuero noKpbmui 8 h 9 Moryr 6brn> 

C())OpMHpOBaHbl KHK Ha B HyTpeHHCH CTOpOHe njiaCTHH 1 li 2, TZK It Ha BHeiUH^H. A 

ajieiopoiibi, H30JiHpyK)iuHe cjioh, h cjioh nojwpmyiomHx noKpbrrHH Moryr Tarace 3a- 
5 HHMaTb jinuib nacTb HCHmcoKpHCTajuiHMecKoro HHcnjiea - ero pa6oMyio oojiacfb. B 
iipyroH ero Macro Ha nyni cbctoboto Jiyna k noBCpxHocm cojihcmhofo 3JieMeHTa 6y- 
ayr pacnojiaraTbca jimiib njiacroHbi micnjiefl h cjioh aamKoro Kpucrajijia. Cojihcmhmh 
3jieMeHT hjih oaTapea Moacer pacnojiaraTbca no Bcefi noBepxHocm njiacroHbi, hjih 
TOJibKO TaM, rue m3Cthmho OTcyrcTByiOT 3JieMeHTbi undine*. B paccMaTpiiBaeMOuli Ba- 

10 pnaHTe njiacTHHa 2 TaioKe nojuKHa 6bm> roroTOBJieHa io orrrHMecKH npo3paMHorp Ma- 

i 

Tepnajia. KaK yace 6biJio otmcmcho, bo3mohcch cjiynan, noma 3aj3HK)K) njiacTHHyizwc- 
njies b Mecre Kpenjiemia sjieiueHTa nirraHH* yTOH*Kn\ BruiOTb jio oopa30Bami* t oKHa 
(hjih, cooTBercTBeHHO, paMKH ), b Koropoe BcraBJiaercH 3jicmcht nmanuH. 
Ha (})Hr 3 cxeManiMHO noKa3aH MOiiyjib oTo6pa>Ke h ha uH^opMauiui c >KiijiKOKpiiCTaJi- 

15 jiHnecKHM AHcruieeM h cojihcmhoh oaTapeen 3, co c^opMnpoBaHHbiMH b ooi>eMe Mony- 
jw ceHCopHbiM 3KpaHOM h/hjih uH())poBbiM njiaHiueroM 1 1, KOTopbie Moryr obrrb aKTH- 
BH3HpoBaHbi He3aBHCHMo xipyr ot Jipyra. ripn 3tom, no KpanHen Mepe, nacrb, a B03- 
mokho, h bch nepeiiHjm njiacriiHa nncruiea onHOBpeMeHHO mokct 6biTb h nepenHert 
njiacrifHOH ceHcopHoro 3icpaHa h/hjih umJjpoBoro njiaHiuera. B juhhom BapnaHTe hc- 

20 nojiHeHHa (|)yHKUHOHajibHbie bo3mokhocth Monyjia 3HaHHTejibHO pacuiHpeHbi, TaK 
KaK MoaceT 6bm> ocyiuecTBJieHa oopaTHaa CB«3b c nojib30BaTejieM, 3a cmct o6ecneMe- 
Hiifl bo3mo>khocth HenocpeiicTBeHHoro BBOiia HeooxonHMofi nH(j)opMaunn b npouecce 
pa6oTbi Mo^yjin Ilpn oflHOBpeMeHHOM Hcnojib3osaHHH 3ajiHefi njiacnmbi jwcnjie* b 
KanecTBe noxuioxcKii juia sjieMemra nirraHHa - cojihcmhoh 6aTapen jxocTHraercfl MaK- 

25 cHMajibHan creneHb HHTerpamiH 3jieMeHT0B Mouyjia h MaKCHMajibHa* skohomhh MaTe- 
pHajiOB, a TaioKe ooecneMHBaioTCJi oojibiune bo3mo)khocth juw onTHMH3aunn npouecca 

H3rOTOBJieHH5I MOJiyJIK. 

ripHMep peajimauHH 3a*BJieHHoro H3o6pereHHJi moot 6brrb paccMOTpeH Ha 
npHMepe OTpaacaTejibHoro HCHj^oicpHCTajiJiHMecKoro zmcnjiea c cojihcmhoh 6aTapeert n 

30 CeHCOpHbIM 3KpaHOM. 

JIjw nojiyMeHH* Mojiyjia 0TO6pa>KeHiw HH(f)opMauHH ncnojib30BaHbi jiBe ana- 
CTHHbi H3 njiacTHKa, HanpHMep, jiaBcaHa c 6apbepHbiM noKpbrrneM. EapbepHoe no- 
Kpbmic mo)kct Obrrb BbinojiHeHO b BHfle cjioh SiC>2 , TiOj, AI2O3 hjih apyroro npo- 
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3paHhoro MaTepnajia. Me nponycicaioiuero MOJieicyjibi bohm. Oh npenHa3HaneH una 3a- 
uuHTbi BHyipeHHero oo-beMa hhchkh ot npoHHKHOBeHHH bohm, iiiKjxJjyHjiHpyiomeH m 
aTMoc<j)epbi nepe3 MaTepnaji nojuioaciai. Ha nepenHefi anacTHHe 1, Ha 6apbepHOM 
noncjioe ccfjopMHpoBaHbi npo3paHHbie 3JieicrpojibL Ha 3ajweii 'njiacniHe 2 Ha tskom 
5 Ke oapbepHOM noncnoe co3naHa crpyioypa co cjioeM aMoptJmoro rHjiporeHH3HpoBaH- 
Horo KpeMHHfi. b KOTopoM c(})opMnpoBaH p-n nepexoa h coorBercTByioiiiiie KOHTaicrbi 
mw oopa30BaHiw cojiHeMHoro 3JieMeHTa hjih cojihchhoh SaTapen. Ha noBepxHOcru 
njiacTiiHbi 2 c())opMMpoBaHa TeiccTypa jliu ooecneHemifl oTpaacaromero 3(j)(})eicTa. koto- 
paa OBHOBpCMeHHO cjiy)KHT 3JieicrpoiiHbiMH 3JieMeHTaMM. Ha Hee HaHeceH H3onHpyK>- 

10 whh noncjiofi. ooecneMHBajoujiifi 6o;iee coBepweHHyK) opueHTaunio MOJieicyji noiiapH- 
3aTopa. Ha noBepxHOcro ooeiix ruiacniH HaHeceHbi nojwpioaTopbL BbinojiHeHHbie b 
Bime MO^eKVJiflpHo opueHTHpoBaHHbix anoeB. cnocooHbix k oopa30BaHiiio juiOTponHOH 
>KHjiKOKpncTajijiHHecKOH (J)a3bi niixponHHoro Kpacirrejifl (J)opMyjibi A(S03M)n, r,ae M- 
KaTiioH, A- xpoMoreH, n- uejioe hhcjio. 

15 flaHHaa rpynna MaTepnajioB H3BecTHa cbohmh bwcokhmh noKa3aTeiwMii - Bbi- 

COKHMH TepMO- H CBeTOCTOHKOCTbK), BblCOKHMH HOJIJipOHAHblMH XapaKTCpHCTHKaMM M 

np. TaioKe yKa3aHHbie MaTepnajiw He Tpe6yK)T cneunajibHofi npeaBapHTejibHofi opH- 
eHTHpytoiueH oopaooTKH noBepxHOcro, Ha KOTopon (J)opMHpyercji nojiapioyioLiiee no- 
icpbrnie [4]. 

20 Ha icaauioM cjioe nojwpiuaTopa c<j>opMnpoBaHbi cooTBercrByiom lie npo3panHbie 3JieK- 
rpojibi fliicnjiefl H3 cMecu nByoiaicu hhhiw h ojioBa. iraojinpyiouiiie aneHKii. a nojiocrb 
Meacay ruiacriiHaMH co c(f>opMHpoBaHHbiMM 3jieMeHTaMM 3ananHeHa kiiotchm Kpucraji- 
jiom. Ha nacrn nepenHew anacTHHbi fliicnnea c(})opMHpoBaH uncfrpoBOH nnaHiueT juw 
BBOna iiH(|)opMauHH c noMOiubK) cneuHajibHoro nepa. Meacny KOHTaKTaMii cojihckhoh 

25 6aTapen n sjieinpoflaMH wHflKOKpHCTajuiMHecKoro ancnjiefl BbinojiHeHbi MOKCoeiiHHe- 
hh«, ooecnennBaiomHe 3JieKTpimecKHH KOHTaia jwcnjiea c 3JieMeHT0M nuTatum. TaK- 
ace cooTBeTCTByio m lie M^KcoejiHHeHHH BbinojiHeHbi Meauiy 3JieinponaMH MOjiyjw h 
3jiexTponaMH m«J)poBoro njiaHiuera iuw hx coBMecrrHoro <j>yHKUHOHnpoBaHHJi. ripn 
3tom 3Jieiapoflb! m«J)poBoro njiaHineTa BbinojiHeHbi b Tex xce njiocicocnrx, hto h 3jieic- 

30 Tpoiibi flucnjiea, hto onTHMH3npyer TexHOJiorHK) n3roTOBJieHiw Moayjia. CooTBercT- 
BeHHo, njiacrHHbi 1 n 2 BbinojiHeHbi tojiujhhoh 0,1-1,0 mm, cjioh noJupinaTopoB 

C(})OpMHpOBaHb! TOJIUJHHOH nOpHJIKa 1 MKM, nOBepXHOCTHblfi CJIOH njiaCTHHW 2 H3 

aMop())Horo KpeMHHH HMeer TOJUUHHy nopjuuca 1000 A, p-n nepexoii nm cojiHenHbix 
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3JieMeHTOB C^OpMHpOBaH HOHHOH MMnJI&HT&UMefi. OojiacTb, 3aHHMaeMa5l >KHBKHM 

KpHcraJUiOM, MMeer TOJiuuiHy nopanKa 1-20 mkm. H30Jinpyioiune cjioh BbinojiHeHbi 
H3 S1O2 h HMeioT TOJiuiHHy nopanKa 100-1000 A. j 
Ilpe.acTaBJieHHbie npHMepw peajnmuHii 3a*BjieHHoro Mojiyjw OTOopaaceHitfl HHffcop- 
5 MauHii He HcnepnbiBaiOT Bcex pa3JiHHHbix BapnaHTOB, npenycMOTpeHHbtx H3o6peTehH- 
eM. 

ITpHHuun paoo™ MO/iyjui mohcct 6brrb onncaH cjieayioiuuM oopa30M. Mojiyjib mohcct 
sBJWTbca, Kan caMocTOjnejibHbiM 3jieMeHTOM, Tax 11 cocxaBHOH nacTbio jiioooro VCT- 
poficTBa, npennojiaratomero Hajinnne 3JieMeHTa oToopaaceHiw h BBOna HHC^opMaumi 

!0 Pokhm pa6oTbi jwcruiefl moxcct ObiTb pa3JiHHHbiM b 3aBHCnMocTn ot peuiaeMOH 3aaa- 
mh. 3to mohcct ObiTb npocMOTp nojib30BaTejieM Ha jwcruiee 3aHeceHHbix b naM*Tb ycr- 
poficTBa naHHbix. iuih KoppeKTupoBKa BaHHbix npn HajiHHHii, HanpiiMep. ceHCOpHoro 
3KpaHa una BBona nH(jx>pMauHH. Flpn 3tom 3jieMeHT mrraHHJi b BHiie cojiHeHHoro 3Jie- 
MeHTa ifjiif cojihchhoh oaxapen, bo3mo>kho npn Hajinmui ajieinpoxiiMHMecKoro hctoh- 

15 hhkh mrraHHfl, ooecnenHBaer 3jieinponnTaHHeM, KaK paoory /wcnjiea, Tan h ceHCOp- 
Horo 3KpaHa hjih ruiaHiuera. 

ripHHUiin pa6oTbi Monyjw c xawKOKpHcrajiJiHHecKHM iwcnjieeM OTpaxcaTejibHoro nina 
Ha ocHOBe 3aKpyHeHHoro Ha 90 rpan. HeMaTHKa cnejiyioujHH. HenojwpH30BaHHbm 
CBeroBOH noTOK nanaer Ha HHUHKaTop co cropOHbi nepBofi ruiacTHHbi Ilocjie npoxo>K- 

20 neHHfl nepe3 ruiacniHy 1 11 npo3paMHbifi sjieicrpoji 4 cbct nojwpinyeTCH npii npoxoac- 
zieHHH nepe3 nojiaprayioiuee noKpbrme 8. Ecjih HanpjoKemie Ha sjieinpoaax oTcyrcT- 
Byer, nojupittOBaHHbiH cbct npoxoairr nepe3 cjioh waaKoro KpucTajuia, noBopaMHBaa 
cbok) rinocKOCTb nojiaprcauHH Ha 90 rpaja., h npoxonHT 5e3 ocjia6jieHH* nepe3 BTopofi 
nojmpinyioujHH cjioh 9, npo3paMHbin 3Jieiapoji 5, OTpaacaeTCH ot noBepxHOcni rtna- 

25 cTHHbi 2 h npoxojiHT o6paTHo nepe3 yicaaaHHbie 3JieMeHTbi. IlpH 3tom o6jiacrb 3jieic- 
TpojiOB oyjier BbirjiAnerb cbctjioh. Ilpn nojiane HanpaaceHH* Ha ajieirrpojibi noa AefKrr- 
BHeM 3JieKTpHHecKoro nojw 3aKpyneHHaH (J)opMa HeMaraKa nepexojnrr b roMeoTpon- 
Hyio, b KoropoH ormmecKaa ocb HeMaTHKa opueHTHpyeTCfl nepneHjiHKyjiHpHO aaocKO- 
cth njiacrHH 1 h 2, h oh nepecraeT BpamaTb nJiocKocTb nojwpH3aunH npoxozwmero 

30 nepe3 Hero CBeTa. 3ro 03HanaeT, hto npH npoxotcaemui CBeTa nepe3 cjioh HeMaTHKa 
3ajiaHHoe nojwpH3aTopoM 8 HanpaBJiemie ruiocKOCTH nojwpH3auHH CBera He iqmchht- 
ca h 6yaer Ha Bbixoae H3 HeMaTHKa nepneHflHKyjwpHO HanpaBJieHiiio nojwpraainin 
BToporo nojwpH3aTopa 9. B pe3yjivraTe cbct norjioTHTca 3thm nojwproanopoM, h 06- 
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nacrb 6yaer BbinraneTb tcmhoh. B Tex oojiacTax HHcnJiea, r^e Her 3jieicrpoflOB, Bceraa 
coxpaiueTCJi 3aKpyMeHHan (j)opMa He math Ka, h 3th o6jiacrn Bbirjwmrr Bcema CBenibi- 
mm. HacTb CBeroBoro noroica, jiocniruiaa oTpaxcaTejw, nacTHHHO OTpaxcaerca ot Hero, 
(|)opMHpyfl CBeTJibifi (J)OH /nicnnefl, a nacrb npoHHicaeT b cjioh p-n nepexona » nonio- 
uiaercfl b hcm c oopa30BaHHeM nonBHXHbtx HocHTejiew 3apaaa, KOTopbie pa3JiejmiOTCJ! 
Ha HeM H co3flaiOT b uemi micnjiea ajieierpuHecicoe nojie, mrraiomee 3JieiopoHHbie 
3JieMeHTW YOH h/hjih noimpaacaioiuee xhmhhcckhh sjicmcht nirraHH* 

H3 TeKcra onHcaHH* cjieayer, hto H3o6pereHHe b o6-beMe 3aHBjieHHoii cobo- 
icynHOCTH cyiuecTBeHHbix npH3HaKOB <))opMyjibi H3o6pereHHji 0AH03HaHH0 o6ecnenH- 
BaeT nocTH^ceHHe yica3aHHoro TexHimecicoro pe3yjibTaTa. 
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OoDMVJia HanfipeTPH^n 
1. MOflyjIb OTOOpjUKeHH* HH<pO P MaUHH, C0flep5KaUIHH *HaKOKpHCTaaaHHeCKHfi flHC- 

naefi. cocroauiHH h 3 a B yx naociconapaaaeabHbix naacroH c saeiopoaaMii h noaapiua- 

TOpaMH, COeflHHeHHbJX C 06pa30B3HHeM nOJIOCTH, 3anOJIHCHHOH «HflKHM KpHCrajUIOM, 

h 3ji6M6ht mrraHiw b BHae, no KpaiiHeH Mepe, oaHoro cojmeHHoro saeMeHra. saeic- 

TpHMeCKH COeflHHCHHMii C AHCIUieeM, OTaHHafOUIHHC* TCM, WTO COJIHCHHblH 3/ieMeHT 

pacnoaoaceH hjih ctfropiwupoBaH, no KpafiHefi Mepe, H a Hacra aiumeii naacrnHbi anc- 
nae*, npn 3tom 3Jie M eHTw uhcwk*. pacnoao»ceHHbie co ctodohw CBeronpHHHMaioweH 
noBepxHocru saeMema ntrraHiui, no KpafiHefi Mepe, nacrnHHO BbinojiHeHW in onTtme- 
ckh npo3panHbix MaTepnanoB. 

2. Moayab no nyHKry 1, OTJiHHaioujHfica re M , hto saeMem- mrraHHSi BbmojiHeH in 
cojiHeMHwx 3jieMeHTOB, oopajyroiunx cojmeHHyio oaTapeio. 

3 Moayab no nymcry 1 hjih 2, OTaHHawiuHfica reM, hto saeMenr nm-ami* aonoaHH- 
1 5 TejibHo coaepMCHT 3JieKTpoxHMHHeciciifi sjieMem-. 

4. Moayab no aio6oMy h 3 npeabiayuiHx nyHKTOB, OTaimrouinfica Tein, hto coaHeHHbifi 
3ae M eHT(b0 pacnoaojKeH(bi) h 3 aK P enaeH(w) H a saaHefi naacraHe ancnaea tochm 06- 
paaoM, hto ero(Hx) cBeronpHHHMaioiaas noBepxHocn, pacnoaoaceHa co cropoHbi Ha- 
pyjKHOH noBepxHocTH saaHefi naacTHHbi ancnaes, saeMeHru ancnaea, b tom nncae h 
saanaa naaenma, BbinoaHeHbi va onnmecKH npoapaMHoro Marepnaaa, npn stom caofi 
nojiapmaropa aaaneii njiacTHHu aitcnae* pacnoaoKen jihoo co cropoHbi BHyrpeHHefi 
noBepxHocTH njiacTHHw, an6o co ctodohm ee HapyacHofi noBepxHocTH. 

5. Moayab no nyHicry 1, nan 2, hjih 3, oTJiHHaromiifica rew, hto coaHeHHbifi saeMeirr 
(bi) C( popMHpoBaH (bi) iuih npHicpenaeH (w) H a BHyrpeHHefi noBepxHocru 3 aaHefi naa- 

25 CTHHbi ancnaea 

6. Moayab no nyHicry 5, OTaHwaiouiHfica tcm, hto coaHeHHbifi saeMeHT (w) apopiHHpo- 
B3H (w) Ha BHyrpeHHefi noBepxHocru aaaHefi naacniHW ancnaea b npouecce ero mro- 
TOBaeHHn T3KHM o6pa30M, hto saaHaa naacriiHa ancnaea asjiaerca noaaoacicofi coa- 
HenHoro aaeMema, ancnaefi aBjiaeTca ancnaeeM OTparcaTeabHoro rana, a caoii noan- 
praaTopa 3 aaHefi naacTHHw pacnoaoaceH co cropoHbi ee BHyrpeHHefi noBepxHocm 

7. Moayab no nyHicry 6, oraHHaiomHfica tcm, hto saaiiaa naacrHHa ancnaea Bbinoa- 
He H a in MOHOKpitcTajiaHHecKoro nan noanKpHcraaanHecKoro Han aMoptpHoro KpeM- 
Hna, nan hs creicaa, nan m naacraica, mn npeacraBjiaeT co6ofi croyicrypy, b noBepx- 



20 



30 
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HOCTHOM CJIOe KOTOpOH C(J)OpMHpOBaH COJIHeHHblH 3JieMeHT, npH 3TOM JIHCnJlCM JIBJIfl- 

erca ancruieeM oTparcaTe/ibHoro rana, no KpafiHen Mepe, Ha Hacro BHyrpeHHeii no- 
BepxHOCTH 3anHeii onacTHHbi jniciuiefl pa3MemeH orpaxcaTejibHbiH cjioh id nojiynpo- 



3paMHoro MaTepnajia hjih ero $yHKUHH BbinojmaeT cBeronpHHUMaioiuafl noBepxHOCTb 
5 cojiHenHoro (Hbix) 3JieMeHTa (tob). 

8. Monyjib no JiioooMy H3 npenbmyiunx nyHKTOB, oTjiimaioiiiiiHCfl TeM, hto nepenHaa 
njiacTHHa nHcruiea BbinojiHeHa H3 noJiHMepHoro MaTepnajia. HanpHMep, njiacrnKa. 

9. Mojiyjib no JiioooMy H3 npenbinyuiHX nymrroB, oTJiHHaioiuiiMCfl TeM, hto oh jronan- 
HHTcjibHO conepKHT ceHcopHbiH 3KpaH h/iuih mi^poBoii anaHiueT, npH 3TOM, j no 

10 KpaHHefi Mepe, nacTb nepeaHefi njiacniHbi micn-riea sBJiHeTca onHOBpeMeH ho nepen- 
Hefi njiacTHHOH ceHCopHoro 3KpaHa h/iuih mi(J)poBoro njiaHiuera. \ 

10. Monyjib no nyHicry 9, oTjiiiHajotunfica TeM hto 3JieKrpo;iHaa cucreMa ceHCopHoro 
3KpaHa c(J)opMHpoBaHa b anocKOcrax pacnoJioacemiJi 3JieicrpoflOB uncmiea. 

1 1 . Moayjib no JiioooMy H3 npeubmytunx nyHKTOB, oTjumiOLUHHCJi TeM, hto Ha BHyr- 
15 peHHefi noBepxHocTii, no KpafiHew Mepe, oahoh in ruiacTHH jmcnjies c<J)opMiipoBaHa 

TeKcrypa. 

12. Moayjib no nyway 10, OTjiimioinHfica TeM, hto TeKcrypa njiacroHbi, Ha Koropofi 
aJ)opMHpoBaH cojiHeHHbiH 3JieMfem\ HMeeT napaMeTpw, BbiopaHHbie H3 yaiOBHn paoo- 
TW cojiHenHoro 3jieMeHTa. 

20 13. Monyjib no JiioooMy »3 npeabmyimix nyHKTOB, OTJinHafoimiftca TeM, hto, no 
KpaHHefi Mepe, ohhh H3 nojiapH3aTopoB pacnojioweH Ha BHyrpeHHen noBepxHocni oa- 
hoh H3 njiacriiH jwcone*. 

14. Mojiyjib no JiioooMy in npeAbmyuiiix nyHKTOB, 0TJiHHaK>mnHca TeM, hto, no 
KpaHHefi Mepe, ojuih H3 nojiapimTopoB BbinojiHeH b Biine MOJieKyjiapHo opiieHTHpo- 

25 BaHHoro cjioh, cnoco6Horo k oopa30BaHHio JiHOTponHOH HCHflKOKpHCTaruiHHecKofi <|)a- 
3b! flHXpOHHHOrO KpacifreJM 4>opMyjibi 

A (S03M)n, rae M-KaraoH, A- xpoMoreH, n- uejioe hhcjio. 

15. Monyjib no JiioooMy H3 npeabiziymnx nymcroB, OTrnmaioLUHMca TeM, hto coeiMHe- 
HHe njiacTHH jnicanea BbinojiHeHO pa3T>eMHbiM. 

30 16. Moayjib no jiK)6oMy H3 npejibinymux nyHKTOB, OTJiHHawiuHHCfl TeM, hto Moayjib 

HBJlfleTCfl 3JieMeHT0M 3JieKTpOHHOH KapTbl. 

17. Mojiyjib no n.16, OTjiHHaioiUHHca TeM, hto, no KpaHHefi Mepe, Oima njiacTHHa 
iwcnjiea HBJwieTCfl nji aero hoh 3JieKTpoHHOH KapTbi. 
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Abstract. The invention is related to information displaying and processing, in particular 
to liquid crystal displays, and can be used in display technology. 
The module consists of LC display which is composed of two/parallel substrates with 
electrodes and polarizers. A LC and a power element, which is electrically connected to 
the display, are in betweenihe substrates. The power element is, at least, either one solar 
element or solar panel, and is located a«d formed on the back substrate of the display 
with those elements of the display that are located from the side of a light-accepting 
surfac- "'the etew.i being,*^ transparent materials. 

A sensor screen and/or digital plate can be formed on the front substrate of the display. 



Module to display information 
Field of the invention 

ine invention is of the type for information displaying and piocessing, in particular, is 
related to liquid crystal displays, and can be used in a broad variety of display 
technologies. 

Background of the invention , . j 

A device to display information (DDI) using liquid crystals, eaeepFfdr the functioSRl 

modules, includes such necessary elements as LC-display and power source. Usually, 

LC-displays are composed of two parallel plates with optically transparent electrodes 

(e.g., tin dioxide) formed on their inner surfaces. Polarizing layers are formed on the 

surfaces of the plates, the space between the plates is filled with a liquid crystal. Plates 

can be made of glass, plastic (e.g., lavsan ?), or any other suitable material for that 

purpose. As a power source, a chemical power source of either a re-newable or a non-re- 
of 

newable type, a photo-element, or simultaneously, both electro-chemical and solar 
sources can be used. 

A module to display information with a solar battery as a power source is known [2]. The 
major drawbacks of the devices with electro-chemical power source is a finite lifetime of 
the power source and that it is impossible for the device to operate without replacement 



ofthe power A drawback of the device with a power so UTO based on ! 

perarmg state,rmass>amounts of materials used due to th, 

linear size and nT^l ' f^"* » *" ^ ' — » 
Piemen, ^ " " - ™ » » **» „ ithout £ 



Summary of the Invention 

SimpMficadon of ,he ntodo.e design, decreasing dimensions decrease in cos, • 
mechanical srrengd, are a„ reaiized i„ ,he inventio „. ^ » fa 

one ,o provide paction of lhe back . si<Je , * ,he 

~wi th o Ut a„ y addi t io„a,e I eir::S^£r er • 
n^pewbl^the «HH>*Mh<r same element both for the disolav „„,. r 

through the t^ttl^^^^ 
electrodes and polarizers that are connected , - 

r -ned W i t h, h e,, quid _, and ;:rz^^ t r::r7« te 



formed on the back substrate of the display with elements of the display which areftn the °f 
as light-accepting surface of the solar element are made^at leasU partially^optically 
transparent materials. ' 

In placing module elements according to the invention, some part of the light energy can Q 

be absorbed in the display structure; this, in turn, decreases the efficiency of 

transformation of the light energy and the efficiency of the power souce. However, this y 

decrease can be either partially or completely compensated through increase of the area 

of the solar battery. Besides, implementing such a module in combination with electro- 

chemical power source allows «o£ to increase operating time of the electro-chemical 

power source tlwough^dditional charging of the light source. Simultaneously, protection 

of the display from humidity, chemical and other exposures is provided // -S 0&&f c 

A power source cafl conDiot o f a number of solar elements composing a solar panel. The 

number of solar elemenjtsjn the panel is defined by the module's purpose, the power, and 

the efficiency of a separate element. 

A solar element can be placed and fixed on the back substrate of the display in such a 
way that its light-accepting surface is placed on the outer surface of the back substrate of 
the display with the elements of the display, including the substrates, are made of c^. 
optically transparent material. A polarizing layer of the back substrate can be placed 
either from the side of the inner surface of the substrate or from the side of its outer 
surface. To fix solar elements any optically transparent glue can be used that does not 
produce any damaging influence on module elements. 

Under such placement of the power source it is possible to implem e nt thinning of the 
back substrate of the display^to form a thin membrane in the place where the power 
source to be placed, or, to remove some part of the back substrate to form a frame in 
which the power source^to be inserted. 

A solar element can be either formed or fixed on the inner surface of the back substrate of 

F"rm ik$ of- i 

the display. Producing the solar element can be done in the process of manufacturing of uvr- 
the display in such a way thatli back substrate of the display will be a substrate f©rthe 
solar element. In this case, the display will be of a reflective type, and a polarizing layer ^ \, 
of the back substrate will be placed from the side of its inner surface. 



I 



! 

A back substrate of the display can be made either of monocrystalline, or polycrystalline, 
or amorphous silicon, of glass, or lavsan(?), or can be a structure with a solar element 
formed in its surface layer with the display being of a reflective type with a reflective 
layer made of semi-transparent material and covering, at least, some part of the inner 
surface of the back substrate. ! 

A front substrate of the display can be made of any optically transparent material, e.g., of 
some plastic. 

In addition, the module can contain a sensor screen and/or a digital plate with, at least, 

^ , „ tf* Sham* ^»c, 

some part of the front substrate of the display being s imultaneousl y a substrate of the 

sensor screen and/or the digital plate. 

Utilizing of either sensor screen and/or a digtial plate which are made active i 
independently from one another and combined in one module with a LC-display (with a 
front substrate common for both) is known. This allows one^to expand functional 
possibilities of the display through providing a means to input and to process information 
seen on the display. In this case, the display is not only a means to show information but 
also a means to visualize a feed-back with a user [3]. However, utilizing a power source, 
a LC-display, and a sensor screen on one area and/or in one volume has not been known. 
The invention can be of use for developers working in-the^ea-of design and 
optimization of the parameters of the devices to display information. 
The electrode system ef the sensor screen can be formed in the planes where the display 
electrodes are placed; this will allow one to combine manufacturing processes. 
On the inner surface of, at least, one of the display substrates a texture can be formed, the 
parameters of which are defined from the condition to provide orientation of the 
molecules of the liquid crystal and/or its homogeneous distribution in the volume of the 
gap- 

The texture of the substrate, on which the solar element is formed, can have parameters 
chosen from the operating condition of a solar element / 
Junctionjo Pthe substrates of the display can be made disconnactable. 
The module can be an element of an electronic board with, at least, one substrate of the 
display being simultaneously a substrate of the electronic board. 



'One of the polarizers^^^) can be made ptf \ molecular-oriented layer that is capable 
to form a lyotropic liquid crystalline phase of a dichroic dye of the formula: A(S03M)n, 
where M-cation, 
A- chromogen, 
n- a number. 



Brief description of the drawings 

As examples of implementation of the invention, the module designs depicted on Figs 1-3 
can be shown. t j^in 

Fig. 1 (a fitmpttfred view) shows the module^displayinfemiatfen with a liquid crystal 
display of a reflective type with the solar panel formed on the inner surface of the back 
substrate of the display. 

Fig. 2 (a simplified view) shows a module to display information with a liquid crystal 
display and a solar panel that is fixed (glued) K5 the outer surface of the back substrate of 
the display. 

Fig. 3 (a simplified view) shows a module to display information with a liquid crystal 
display and a solar paneVformed on the front s^^^e of the display, wkh^a-sensor 
scfeen. 

Detailed descriptions of the preferred embodiments 



Shown on Fig. 1, a module to display information consists of a liquid crystal display that 
is formed from two substrates 1 and 2. The sttbstrate 1 can be made of any optically 

transparent material. The substrate 2 in this case can be a baseictfa* eithera thin-film or 

cu p(cU& 
a thick-film solar panel, or/solar element. Also, the oubotra t c 2 can be a substrate to form 

^ thin-film or ^i^hi^fili^ element, or a solar panel 3. In this case, the ^»bst^ 2 can be 

made of monocrystalline silcon with solar elements formed on its surface following seme 

strandard technology, or, from some other material with ita - ourfaoo having a dep o sited 

film of monocrystalline, polycrystalline, or amorphouTsnicoi^following some knowrT 

procedure and on this surface the solar elements are formed following some standard 



2 S conncc,in8 c,ements and con,ac,s is no ' sh °™ °- - 

co„„ec t ,„„ between the power source and fte |jquid ^ ^ ^ 

connections a standard procedure can be implemented 

On the inner surfaces of the sfc , and 2 Awards the layer of , ^ 




,0 ' OPtiCa, ' y ' ranSPareM 4 ^ 5 - **** «fr « be 

as an active matrix. On top of „ e u^, ^ J, fllms 

and 7 made of opucaUy transparent po.ymer or some other materia, a, deposited- fcT. ? 
smooth«the relief and provide the surfa^ ■. ' * 

of,h«»r, ■ P ,heSUrfacew " hhomo g"^properoes. The surfaces 
of these f„ms can be made direction^ anisotropic robbing or any other 

means, ,o provide better orientation for coatmgsZf, w s h 

™ U °»™c„l^^ 

of the nemattc ,i qui d crystal. A,s„. a semi-transparent reflector can be formed mat 
provtded ma. it is fomed from a „ elecWca „ y contei ma(eijai ^ 

formed, can be used aTs a reflector 

■n another m.od.men, o^fe ing coalings , a „ d 

fiimsSandT.aredepos.ted^omos^^^,^ ^ 8 

transparent electrodes 4 and 5 are olacedtfet^ ■ A and then the 

ra„ nf , h , „ " 5 ^ P laced f tlrasWentmg nematic can be deposited on 

^^•^sueban^o^^,^^^ 

^ coaung ,s achieved as we., as its iso.ation from the rayer of the liq „id crystal- 
, wareants tsoiationlhe „ q „id crystal from ions and monies of omer sulajs mi, 
can occur on the polarizing coating. 

In any case, ,„ provide as long aa/possible the efficiency of the solar pane,, 

^splay subsrrotea leaving ,he other pan for the ^ pane] Tq jde «~ 
formed ,„„, shown on me figure, ,„ this case , the incident , ighl ra / wilI encoun(er 0 „ y 



some part of the elements of the display, e.g., only the substrate 1 and the layer of the 
liquid crystal, or the substrate 1, the layer of the liquid crystal, and the polarizing layers 
whilevthe isolating and reflecting layers will be placed in the other part of the display. 
Figure 2 (a simplified view) shows a module to display information with a liquid crystal 



display and solar panel 3 glued with an optically transparent glue, with its light-adcepting 



substrates 1 and 2 and onlhe^outer one. The electrodes, isolating layers, and the layers of 
polarizing coatings can also occupy only some part of the liquid crystal display, jVi'z., its 
working area. In its other part, on the path of the incident light ray towards the surface of 
the solar element there will De the suosiratc a ui the display and the layer of the liquid 
crystal only. The solar element or the solar panel can be placed over all the surface of the 
substrate, or only in those places where there are, partially, no display elements. In the 
current embodiment the substrate 2 also should be made of an optically transparent 
material. As it was already mentioned, a possible imlementation is when the back 
substrate of the display is made thinner in the places where the power source is fixed, 
may be, down to a window (or, correspondingly, a frame) in which the power source is 
inserted. 

Figure 3 (a simplified view) shows a module to display information with a liquid crystal 
display and the solar panel 3, with a sensor screen and/or a digital plate 11, which can be 
made active independently of each other. Also, at least some part, or, possibly, all of the 
front panel of the display^ simultaneously can be a front panel of the sensor screen and/or 
the digital plate. In this embodiment the functional possibilities of the module are 
substantially expanded as the feedback with a user can be implemented through input of 
the necessary information when the module is in its operating state. Under simultaneous 
utilization of the back s ub s trat e of the display as a substrate for elements of the power 
source - a solar panel - the maximum possible integration of module elements is 
achieved and maximum saving of the materials used, also, opportunities to optimize the 
manufacturing process for the module are thus provided. 

As an example of the invention the embodiment including a reflective liquid crystal 
display with a solar panel and the sensor screen can be cosidered. 




To implement the module two substrates made of plastic, e.g., of lavsan(?) with a barrier 
coating are used. The barrier coating can be implemented as a layer of SiC>2, TiC>2, AI2O3 
or other transparent material that does not let the water molecules through. It is 
designated to protect the inner volume of the cell from water diffusing from the 
atmosphere thorough the substrate material. Transparent electrodes are formed on the 
barrier sub-layer J front s^^rate 1. A structure with a layer of amorphous hydrogenized 
silicon wilh =a formed^ p-n junction and corresponding contacts to form either a solar 
element or a solar panel is created on the j&aaae- barrier sub-layefysrsubstrate 2.^/The 
isolating sub-layer is deposited on the ^ ubotrate 2 to provide ^better orientation of the 
molecules of the polarizer. Molecular oriented layers, as polarizers, are deposited on the 
surfaces of both s ub s trate s; they are capable of forming a lyotropic liquid crystalline 
phase of g-jfe dichroic dye with a formula A(S0 3 M)n, where M- cation, A- chromogen, n - 
a number. 

This group of materials is known due to their being highly thermo- and light-proof, also 
due to their higly polarizing properties, etc. Also, the named materials do not require any 
special preliminary orienting processing of the surface where the polarizing coating is 
formed [4]. 

There are corresponding transparent electrodes of the display made of the mixture of 
indium and tin dioxides on each layer of the polarizer, isolating films, and the gap 
between the substrates with formed elements is filled with a liquid crystal.A digital plate 



is formed oinfHe front substrate to input information with a special -sfrek(?). Inter- 
connect^are implemented between the contacts of the solar panel and electrodes of the 
liquid crystal display to provide the electrical contact of the display with the power 
source. Also, corresponding inter-connect^ are implemented between the electrodes of the 
module and the electrodes of the digital plate for their concurrent functioning. The 
electrodes of the digital plate are implemented in the same planes as the electrodes of the 
display which optimizes the technology of the module manufacturing. Correspondingly, 
the plates 1 and 2 are implemented of the thickness 0.1 - 1.0 mm, the polarizing layers 
formed of the thickness of the order of 1 mkm, a surface layer of the substrate 2 from 
amorphous silicon has a thickness of the order of 1000 A, p-n junction of solar elements 
is formed through ion implantation. The gap occupied by the liquid crystal^ of the order 



of 1-20 mkm. The isolating layers are from SiC>2 with their thickness of the order of 100- 
1000 A. 

The current invention is not confined to the described embodiments of the module. 
Principle of operation of the module can be described as follows. The module can jbe both 
a separate element or a part of any device implying the presence of the element 6f input 
and displaying the information. Operating regime of the module can vary depending on a 
problem to solve. As such, it can be viewing by a user the data recorded into the memory 
on the display, or correction of data having, e.g., a sensor screen to input the information. 
The solar element or the solar panel as a power source element, possibly, also haying an 
electro-chemical power source, provide electrical power both for the display and for the 
sensor screen, or for the digital plate. 

The operating principle for the module with a liquid crystal display of a reflective type a 
based on 90 deg twisted nematic is the following. Unpolarized light flux is incident on -> _ , 
the device from the side of the first substrate. On passing through the substrate 1 and a J te> trrv T 
transparent electrode 4 the light becomes polarized in passing through a polarising 
coating 8. If there is no voltage applied to the electrodes, the polarized light goes through 
the layer of the liquid crystal, having its plane of polarization rotated by 90 deg, and goe ^a 



through the second polarizing layer 9 (without lossflTfransparent electrode 5, gets 



reflected on the surface of the substrate 2 and goes back through the named elements. The 
electrode region will look light. Under the applied voltage to the electrodes, due to action 
of the electric field, the twisted nematic transforms to a homeotropic state where the 
optical axis of the nematic is oriented perpendicularrthe planes of the substrates 1 and 2; 
the nematic does not rotate the plane of polarization of the light. This means that in 
passing of the light through the layer of nematic^efined by a polariser 8^ the direction of 
the polarization plane of light will not change and will be perpendicular to the direction 
of polarisation of the second polariser 9 at the exit from the nematic. As a result, the light 
gets absorbed by this polarizer, and the region will look dark. In those regions of the 
display where there are no electrodes, the twisted form of nematic is always conserved, 
and these regions look always light. The part of the light flux that reached the reflector is 
partly reflected from it, forming light background of the display, some part penetrates 
into the layer of p-n junction and gets absorbed in it forming mobile charge carriers 




5. The Module according to claims 1, or 2, or 3 distuinguished in such that the solar 
element(s) is (are) formed or fixed on the inner surface of the back substrate of 
the display. 

6. The Module according to the claim 5, distuinguished in such that the solar 
element(s) is (are) formed on the inner surface of the back substrate of the display 
in the process of its manufacturing in such a way as the back substrate of the 
display is a base for the solar element die display is of a reflective type, a 
polarising layerws placed from the side of th^substrate's inner surface. 

7. The Module according to claim 6, distuinguished in such that the back substrate 
of the display is implemented from monocrystalline or polycrystalline or 
amorphous silicon, or from glass, or from plastic, or is a structure in the surface 
layer of which the solar element is formed, with the displacing of a reflective 
type; at least, on some part of the inner surface of the back substrate of the display 
is placed the reflective layer made of semi-conducting material or its functions are 
implemented by a light-accepting surface of the solar element(s). w 

8. The Module according to any of the preceding claims distuinguished in such that 
the front substrate of the display is made of a polymer material, e.g., from plastic. 

9. The Modul ^ording to any of the preceding claims, distinguished in such that it 
additionally eon&kis' a sensor screen and/or a digital plate wtnf at least, some part 
of the front substrate of the display is simultaneously the front substrate of a 
sensor screen and/or a digital plate. 

10. The Module according to claim 9, distuinguished in such that the electrode system 
of the sensor screen is formed in the planes where the display electrodes are 
located. 

11. The Module according to any of the preceeding claims, distuinguished in such 
that on the inner surface?at least, one of the plurality of substrates of the display a 
texture is formed. 

12. The Module according to claim 10, distuinguished in such that the texture of the 
substra^herejhe^solar element is formed, f has the plura l ity u P parameters 
chosen 4fe«rf he operating condition s of the solar element. 



which are get separated and create an electric field in the circuit of the display powering 
the electronic elements of the DDI and /or charging the chemical power source. 
From the text of the invention it follows that the invention unambiguously provides 
achievement of the named technical results. j 
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What is claimed is: 

1. A module to display information .consi sting o£ ~the liquid crystal display, 
comprising the plurality of two parallel substrates with electrodes and pplarizers 3 

y 

X connected to form a gap filled with the liquid crystal, and, at least, one solar element 
^ yc^^Ts electrically connecte d to the display as a power source distinguished in eaeh that the 

solar element is placed informed, at leastT^f^^B^k^substrate of the display-wkh ci^c/ 
the element^of the display located from the side of the light-accepting surface of the - 
power source^t least, partly implemented from optically transparent materials. 

2. The Module according to claim 1, distinguished in such that the power source is 
implemented from the-plurality of solar elements forming a solar panel. 

3. The Module according to claims l-md-2, distinguished in such that the power 
source additionally has an electro-chemical element. 

4. The module according to any of the preceding claims distinguished in such that 
the solar element(s) is (are) placed and fixed on the back substrates of the display in 
such a way as its (theirs) light-accepting surface is located from the side of the outer 



surface of the back substrate of the display, the elements of the display including the 
back substrate are implemented from optically transparent material^ s*4th the 
polarizing layer of the back substrate of the display being placed either from the side 
of the inner surface of the substrate or from the side of its outer surface. 



13. The Module according to any of the proceeding claims, distinguished in such 
that, at least, one of the polarisers is located on the inner surface of one of the 



14. The Module according to any of the preceeding claims, distinguished j in such 
that, at least, one of the polarisers is implemented as a molecular oriented layer 
capable of foraging a lyotropic liquid crystalline phase of the dichroic dye with a 
formula 



15. The Module according to any of the preceeding claims distinguished in such that 
the connection of the substrates of the display is implemented to be 
disconnectable. 

16. The Module according to any of the preceeding claims distinguished in such that 

i 

the module is a part of an electronic board. 

17. The Module according to claim 16, distinguished in such that, at least, one of the 
plurality substrates of the display is a substrate of the electronic board. v 



plurality of substrates of the display. 



A(S03M)n, where M- cation, A- chromogen, n- an integer. 
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